Intel® VTune™ Amplifier XE 2017 Update 2
What’s New

Intel® VTune™ Amplifier XE 2017 performance profiler

A performance profiler for serial and parallel performance analysis. Overview, training, support.

New for the 2017 Update 2 release!
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Support for cross-0OS analysis to all license types

Starting with 2017 update 2 of VTune Amplifier XE any developer with a currently supported license will be able to use
the tool on all supported operating systems. The default download will remain the same, but additional operating
systems will be available for optional download from the Intel Registration Center.

See more details and FAQ: https://software.intel.com/en-us/articles/intel-vtune-amplifier-intel-advisor-and-intel-
inspector-now-include-cross-os-support

Support for Intel® Xeon Phi™ coprocessor codenamed Knights Landing

Intel® Xeon Phi™ coprocessor codenamed Knights Landing is supported by VTune Amplifier "
from Linux* OS host with hardware event based sampling analysis including General ~'\® )

YeORRY Lopess

Exploration, Memory Access and HPC Performance Characterization. Support is enabled for
both native and offload applications. Installation automatically configures SEP drivers and
collector on the card.

For more details on analysis configuration see the Intel® Xeon Phi™ Coprocessor Analysis
Workflow product help article.

New processors support

Intel® Atom™ Processor E3900 Series (formerly Apollo Lake), Intel® Atom™ Processor C3000 Product Family (formerly
Denverton), and the 7th Generation Intel® Core™ Processor Family (formerly Kaby Lake) are now publicly supported
by VTune Amplifier with all pre-defined hardware event based analysis.
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Locks and Waits analysis for Python

Locks and Waits analysis now tunes threaded performance of mixed Python* and native code. View Sync Objects in
grid, see Python frames in Call Stack and define which sync objects are “the GIL” (Global Interpreter Lock), either by
wait count or by callstack. Drill down to Python source to explore thread synchronization issues at code level.

See how to configure the analysis in the Python* Code Analysis product help article.

Groupmg:[ Sync Object / Function / Call Stack | Wait Time

, Platform |
v[x](Q)(x]

Sync Object/ Function / Call Stack "f(""’: "‘";o';yr"'.’eg: ‘:."::,“e“;’“.‘”o:er *| waitCount | SpinTime |  Module I Object Type g"g ;:o::?;:‘;(]::':ﬁe::;:(s)
v Auto Reset Event 0x0d3bdb98 14.307s | 2 0.002s Auto Reset Event python27 dillPyThread_acquire_lock...
» func@0x1e10fod0 14.307s | 2 0.002s python27 dll Auto Reset Event demo.pylprocess_fast+0x18 - demo....
12.722s 905,498 5.889s Auto Reset Event python27.dlllfunc@0x1e10fbd0+0x38...
» Auto Reset Event 0x87a17389 0.002s 1 0Os Auto Reset Event £ run_th pyliast_encode+0xe - run_th....
» Auto Reset Event Oxc75e1487 0.001s 1 0Os Auto Reset Event python27.dlltfunc@0x1e10710+0x2a...
» Unknown 0x690e6954 0.000s 1 0Os Unknown hreading.py!run+0x1d - threading.py...
» Stream D:\Users\wnlitvin\demo\dem¢  0.000s 3 0Os Stream python27.dllfunc@0x1e10fbd0+0x38...
» Completion Port 0x361088f4 0.000s 1 0Os Completion Port threading.py! _bootstrap_inner+0xa...
» Stream C:\WINDOWS\SYSTEM32\| 0.000s 2 0Os Stream python27.dllfunc@0x1e10fbd0+0x38...
» Stream C:\Python27\lib\genericpath| 0.000s 1 0Os Stream v | threading.py! _bootstrap+0x8 - threa...
< > < . > python27.dIIIPyEval_EvalCodeEx+0x...
| IS MLAAY Lt Y, EL LN L VEY 1 PR £ EX LA B LR BB L) RN LAY frS LA PN T Pr———
SR A L 2SR R L, e Nt s Vs B V]
func@0x78622ffc (TID... R A0 o) o S A R A M AR s o I @3 Running
- [func@0x78622ffc (TID... [ Waits
g func@0x1d001353 (T... Lhuks CPU Time
dude Spin and ...
© [J®CPUSample
CPU Usage [C] ¢ Transitions
Thread Concurrency CPU Usage

HPC Performance Characterization analysis improvements

For MPI applications, review the MPI Imbalance metric that shows the CPU time spent by ranks spinning in waits on
communication operations, normalized by number of ranks on the profiling node. The metric issue detection
description generation is based on minimal MPI Busy Wait time by ranks. If the minimal MPI Busy wait time by ranks is
not significant, then the rank on with the minimal time most likely lies on the critical path of application execution. In
this case, review the CPU utilization metrics by this rank.

) CPU Utilization : 67.8% K
Average CPU Usage : 16.278 Out of 24 logical CPUs

MPI Imbalance 3.227s (28.5%) N
'~/ MPI Rank on the Critical Path : _
MPI Busy Wait 0.0255 (0.2%)  Mpi imbalance & significant and can negatively impact »
Serial Time —: 0.081s (0.7%) the applikation performance and scalability. This can be

y caused by application workload imbalance between
OpenMP Potential Gain : 0.705s (6.2%)  ranks since minimum MP1 Busy Wait time by ranks on
the node & small It & worth to explore performance of
the rank on the critical path to look for opportunities to
spead up the whole appliation.

(») CPU Usage Histogram
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Increased detail and structure for vector efficiency metrics based on FLOP counters in the FPU Utilization section will
help to learn the reason for low utilization connected with poor vector code generation.
Relevant metrics might include:

e Vector Capacity Usage

e  FP Instruction Mix

e FP Arithmetic Instructions per Memory Read or Write

e SP FLOPs per Cycle, which could indicate memory bandwidth bound code

) FPU Utilization “: 1.3% K

SP FLOPs per Cycle 0.211 Out of 16 &
Vector Capacity Usage " : 48,3% &
(“) FP Instruction Mix:
() % of Packed FP Instr. 93.1%
% of 128-bit : 93.1% ®
% of 256-bit 0.0%
% of Scalar FP Instr, : 6.9%

FP Arith/Mem Rd Instr. Ratio : 0.264 &
FP Arith/Mem Wr Instr. Ratio : 6.298
(>) Top S hotspot loops (functions) by FPU usage

The Top Loops/Functions with FPU Usage by CPU Time table shows the top functions that contain floating point
operations sorted by CPU time.

The FPU Utilization column provides issue descriptions based on whether a loop/function is bandwidth bound, vector
instruction set, scalar, or vector.

% of Scalar FP Instr, : 6.9%
FP Arith/Mem Rd Instr, Ratio : 0.264 & A signficant fraction of floating point arthmetic vector
FP Arith/Mem Wr Instr. Ratio : 6.298 Sutructine mcused wikh parsisl yector foac
- P reason & P with legacy instruction
(v Top 5 hotspot loops (functions) by FPU usage set. Chack the comp her options. A AL

reason & compiar code 9;mnl‘nn xp«l&. Use Inted

This section provides information for the most time consuming loops/functions w‘| Advisor to kearn more.

Function CPUTime ” FPU Utilization ™ Vector Instructif Set . Loop Type
[Loop at line S7S in conj_qrad_SompSparallel@S17] 126.149: 16X N SSE2(128) & Body
[Loop at line 678 in conj.qrad.. $omp Sparallel@517] 5.004s 1.7% SSE2(128) Body
[Loop at line 575 in conj_grad_$omp$ parallel@S17] 2.678s 2.1% [Unknown]  Remainder
[Locp at line 573 in conj_grad_$ omp Sparallel@S517] 0.995¢ 4.0% SSE2(128) Body
Body

[Loop at line 661 in conj.qrad.. $omp Sparallel@S517] 0.952s 1.3% SSE(128); SSE2(128)

*N/A & applied to nonsummable metrks.
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For Intel® Xeon Phi™ processors code named Knights Landing, the following FPU metrics are available instead of FLOP
counters:

o SIMD Instructions per Cycle

o Fraction of packed SIMD instructions versus scalar SIMD Instructions per cycle

o Vector instructions for loops set based on static analysis

() SIMD Instructions per Cycle : 0.038

< FP Instructeon Moo
X of Packed SIMD lngtr, ;) 1000

Aite A sagniicam Traction of SIMD st st sah-
% of Scalar SIMD Ins 0. o% i v e l-rum"m:-nnln:-:-n;u-l ik
- y P ities Sel. Chack 1 i aplii
Tep 5 hotspot loops (Fumet ions) by FPU usage et Ehaik Frpler ip

Aroifer poanble rescs B conp der code gerarsiion
upcilicn. L Inisl Adveor o ssm moe

Function CPU Tome — SIMD Instructions per Cycle ' Vector Instruction Set L Loop Type

Lesg at ling 211 s multiply 35 amp S parallsl fee@3207] 436 6321 0049 ANX{256); FMA(ZSE] N Bady

Thes section provides information for the most time consuming leops/Tumsctions with Moating pont operations.

mative . irg.enable 36.123s 0008 [Wnknown]  [Unkrown]
[Loop at line 2048 in multiply 3 ompt perallel for@@207] 2 165 0025 AV 2SE]); FMALZSE) Baody
intel_prtate temer func 01704 DasT [Wnknown]  [Unknown]
LT 0.0304 1257 ANXN[1Z8) AVRIISE); AWXI(256): FMA(ZSE)  [Unknewn)

For more details see the HPC Performance Characterization analysis help article.

DRAM Bandwidth Bound metric

A high DRAM Bandwidth Bound metric value indicates that your system spent much time heavily utilizing the DRAM
bandwidth. The calculation of this metric relies on the accurate maximum system DRAM bandwidth measurement and
depends on the number of sockets on your system.

Elapsed Time “': 5.056s

CPU Time ™ 44 4585
) Memory Bound - 73.5% Rk of Pipeline Slots
L1 Bound “- 21%  ofClockiicks
L2 Bound - 00%  ofClockticks
L3 Bound *- 00% of Clockiicks
) DRAM Bound"- 72.6% Kk of Clockticks
DRAM Bandwidth Bound " 59.7% & ofElapsed Time
) Memory Latency:
Remote / Local DRAM Ratio ©- 0.000
Loads: 17.873.336.184
Stores: 8,390 525,856
3} LLC Miss Count - 2.135.328.112
Average Latency (cycles) - 116
Total Thread Count; 16

Paused Time - Os

For more details see the Summary - Memory Usage product help article.
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GPU Hotspots: Packet Queue Depth and Packet Duration histograms

In the Summary window of the GPU Hotspots viewpoint analyze the GPU Usage section to identify whether the GPU
was properly utilized.
Explore the Packet Queue Depth Histogram to estimate the GPU software queue depth per GPU engine during the
target run. Ideally, your goal is an effective GPU engine utilization with evenly loaded queues and minimal duration for
the zero queue depth.

Packet Queue Depth Histogram
This histogram shows the overall time spent at a given queue depth.

GPU Engine: i Render and GPGPU | v
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] 5

Facket Gueue Depth

For a high-level view of the DMA packet execution during the target run, review the Packet Duration Histogram. Select
a required packet type from the drop-down menu and identify how effectively these packets were executed on the
GPU. Having high Packet Count values for the minimal duration is optimal.

Packet Duration Histogram
Facket By Duration Breakdown
Facket Duration: | OpenCL v

1-

0.8+

Facket Count

0.6+

0.4+

0.2+

o<

0.030 0605
Packet Duration

For more details see the https://software.intel.com/en-us/node/628123#GPU_UTILIZATION help article
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KVM Guest OS Profiling

If you are a system developer and interested in the performance analysis of a guest Linux* system, use the VTune
Amplifier for performance analysis of the guest Linux* OS via Kernel-based Virtual Machine (KVM) from the host
system. Depending on your analysis target, you may choose any of the following usage models for KVM guest OS
profiling:

e Guest system and KVM modules analysis

e Application analysis on the KVM guest system

~ = Advanced

Analyze child processes

Duration time estimate: IUnder 1 minute - |
[ Analyze system-wide

Collection data limit, MB: 500

|

Slow frames threshold, frames/s: 40

Fast frames threshold, frames/s: 100

CPU mask:

|

Custom collector: Modify...

Analyze KVM guest OS

Guest 0S5 Jjproc/kallsyms I,n’home,n'vtune,n’[guest]lkallsyms Browse

i

Guest 05 /proc/modules Ilhome,-'vtunef[guest],-’modules Browse

QOO QO 15 ! . g 6 Theead [ Module | v |
[] Context Switches
29 vmlinux [ Synchroniza...
> [¥] duk CPU Tirme
e lwmn. ko [¥] T User Tasks
I .
kvm-intel.ko Y ik CPUTime

For more details see the KVM Guest OS Profiling product help article.
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Legal Information

No license (express or implied, by estoppel or otherwise) to any intellectual property rights is granted by this document.

Intel disclaims all express and implied warranties, including without limitation, the implied warranties of
merchantability, fitness for a particular purpose, and non-infringement, as well as any warranty arising from course of
performance, course of dealing, or usage in trade.

This document contains information on products, services and/or processes in development. All information provided
here is subject to change without notice. Contact your Intel representative to obtain the latest forecast, schedule,
specifications and roadmaps.

The products and services described may contain defects or errors known as errata which may cause deviations from
published specifications. Current characterized errata are available on request.

Intel, VTune and the Intel logo are trademarks of Intel Corporation in the U.S. and/or other countries.
*Other names and brands may be claimed as the property of others.

© 2016 Intel Corporation.
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